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DETAILED DESCRIPTION* 07 THE I>r/E>iTICN 

The present invention relates to a method for 
preservation and quality improvement of foods . More 
specifically, it relates to a method for preservation and 
quality improvement of foods vhich is characterized by 
adding oxidoreduction enzymes and bacteriolytic enzymes to 
foods . 

The oxidoreduction er.2yr.es according to the present 
invention are oxidoreduction enzyr.es which have oxygen as a 
receptor, and examples of vhich include giycolate oxidase, 
lactate oxidase, glucose oxidase, hexose oxidase, galactose 
oxidase, aldehyde oxidase, xanthin oxidase, pyruvate 
oxidase, oxalate oxidase, D-aspartate oxidase, L- amino acid 
oxidase, D-ami.no acid oxidase and amine oxidase- Also, 
bacteriolytic enzymes are, for example, iysozyme (E.C- 
3.1.17) or iysozyme salts, enzymes produced by Bacillus 
suhzllls , enzymes produced by Szrepzoziycss grlsaosllens , and 
enzymes produced by Srevibacterium iyzicuia. 

The oxidoreduction enzymes used according to the 
invention are enzymes ~h±c?. react ~ith their substrates to 



purified fror. anirr.ai :rra:.3, plants a.-.z i =-5 . 

— ~ e:-:ar.ple , he.izse :>:::iSr is :::r. ur.ri:e 

: ranges, sr.c glucose oxidase is prepared fret -olds of the 
rer.us Far.icllii-r:. 1-amir.o arid oxidase and D- ami no acid 
oxidase are obtained from ^izrocrgani 3-5 . 

Of che bacteriolytic er.rpes used for the present 
invention, iysozyme is an enzyme which hydroiyzes che n ( 1 - 4 ) 
bond of mucopolysaccharides and mucopoi ypeptides , and is 
widely distributed in the animal and plant kingdoms while 
also being produced by certain microorganisms, although 
practical supplies of lysTozyme originate mainly from egg 
aibu.-r.in. Egg^albunir. iysozyme is a single-chain polypeptide 
with a molecular -eight of approximately 14,500 end an. 
isoelectric point of 10.5-11.0, having a characteristic 
sweet taste . 

Foods whose storage is particularly difficult, such as 
meat products, kneaded aquatic products, custard cream, soft 
cream and the like, have problems associated with their 
preservation which still cannot be overcome with the 
currently used preservatives alone, even when the use of 
such preservatives is permitted. Even more difficult is the 
storage of such foods as milk, raw noodles, cream puffs, for 
which the use of preservatives is not permitted, and these 
have become troublesome products for manufacturers and 
distributors. It has therefore been sought to establish a 
preservation method which is non-toxic and highly safe. 
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cr.e lic'r.z z ; zhess :i::-.-s:i*:e5.. res.izinr ir. tr.e 
: zhaz zhis zrsi.r = i :.iy, :e az'r.ieved 3 y -;-e 

: : --3 i r. e z use c : oxizzr riu; zizr. er.zyr. e; ir.i baczerizlyzic 
a:.: yr. es . 

Specifically, zhe preser. _ ir.ver.zion his been c—plezed 
upon che discover-' zhaz a -ore r.czable efferz is achieved by 
zhe use of c x i c o r e c u c z i o r. er.zyrr.es ir. :ar.car. vizh 
c± c zerioiyzic er.zyc.es , inszead of aior.e. 

I: is therefore ar. object, of zhe present invention zo 
provide a novel me z hod for preservazicr. and cuaiizy 
i-proverer.z of foods . _ 

The invention may be applied zo aii types of foods, and 
5z>~cLfLc examples thereof include zr.eaz products , beaded 
aquatic produces , siilfc, buzzer, cheese, sof z drinks, juices, 
ra~ noodles, uns-eezer.ed bean jam, cuszard creari, fresh 
crean, buzzer crean, ice crean, sofz cream, and the like. 

The enzymes may be added by cor.venzionai methods for 
zhe purposes of the presenz invention. The amount of 
addition of each is not particularly restricted, but is 
suitable at about 5-500 ppn. 

The active uiechanisui of the preservation effect of the 
present invention in foods is not completely understood, but 
is believed to result from reaction between the 
oxidoreduction enzyme and its substrate and subsequent 
elimination of microorganisms in the foods by the hydrogen 
peroxide by-product, as '-ell as the reduction of oxygen in 
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— 5 izzz. v:-i = h suppresses rrr-.-h r: aerobir -i:r:o:r-:5-5 . 
The antibacterial effect c; :*:s hydrcrsr. pero-ire by- 
is ils: r.;::. r.::e pcverful tr.ar. that r; hyfrorer. 
;erc:-:ife presently user ::: blearhi-r ar.t sterilization of 
feces. 

The affect of -he invention will r.ov be explained by 
vay of experimental exer.pies . 

Experimental Examples 

Different types of bacteria -ere seeded into trypto soy 
broch (pH 7.0) with lysozyr. a concentrations cf 0-40 ppn and 
different types and amounts of oxidorecuctior. er.zpes , and 
then cultured at 30 3 C for 4 days, after which the state of 
growth of the bacteria was visually observed. The results 
are shown in Tables I to 3 . 
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Table 3 Staphylococcus a-^raus 209? 
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As clearly shown in Tables i w 3, oxidoreduction 
enzymes and egg albumin lysozyr.e have a synergistic ef f ect - 
against 3 typical putrefactive bacteria . 

- > - 



Exa-ples c: -he ;:.ve::::: -ill r.z- preser.-ed. 
I::a-p_e 1 

~z ::rr.e::-:iy available ril'.-: were abled 20 pp- 

barzericiy-ic e:.:;-.e produced by farilius 5-i>riiis ar.b 23 
pp- of glucose oxidase, ar.d che resulting preserve - lor. 
effect -ds compered agair.sr each er.zyr-.e usee aior.e. The 
values in the following -able are -he -oral nuruber of 
bacteria per milliliter of -ailk. 
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Exanpie 2 Jish paste 

A total of 10 kg of fish -eat dehydrated afeer exposure 
to water, including 3 kg of white -croaker , 3 kg of kinguchi, 
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: kg z i 35; eel and 1 kg r : ir.zaLiLsr. -; 5 :iss = : d 
-ear grinder, and -he- III -g r: glyrrla — r:<iddse dr.d 5:: 
-g r : egg albumin lysosyr.e -as direr ar.r the -i:*:rure -as 
then passed through d grinder to rodrser.ess and thoroughly 
-i::ec. After further ddditic- cf 300 g of table salt, 500 g 
of sugar, 5G0 g of defatted soybedr. r.edi, 30 g of sodium 
giutanate and 2G0 ml cf mirin, the riv—e -as subjected to 
further grinding, direr -hich d mixed solution of i . 5 kg of 
starch d?.d 3 1 cf vater -as added prior to additional 
thorough grinding. 

The resulting ground fish -eat vas molded on a flat 
board and then steamed at i00 3 C for 15 minutes and cooled to 
obtain th^product. 

The fish paste obtained in this manner vas placed in a 
thermostatic container and observed for stickiness, and 
-hile a giycolate oxidase-f ree group produced stickiness by 
the 3rd day, the added group exhibited stickiness only by 
the 10th day, and thus the storage life -as improved bv more 
than 2 -fold. Upon addition of giycolate oxidase alone by 
the same method, stickiness vas exhibited by the 3th day. 

Example 3 3ail noodles 

To 3-7 kg of -heat flour there -ere added 1.4 1 of 15% 
saline, 450 mg of galactose oxidase and 200 mg of egg 
albumin lysozyme, and after nixing with a stirrer the 
mixture vas kneaded. The kneaded product vas then spread 
out with a roller, cut vith a cutter and then boiled in 
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brill"; -iter zr -axe rails r : a prescribed i-:--" . 

The preservabiliry c: .his ■-•as ronsidarably 

ir.prrvez £5 evidenced by being edible i;;2r 5 0 hours az 
ZZ Z Z, co-pared zo a preser/itive-free ?r:du:: -hizh decayed 
vizhin 2 4 hours zo the poinz of being inedible . Also, a 
produce preparer in e::acriy the sir.e -ir.r.e: buz -izh 
addition of only 450 r.g oi galaczose oxidase becane inedible 
due cp decay within 43 hours. Thus, a very superior effect: 
-as obtained by the cc-3ir.ee addizior. of both components . 

Example 4 Custard crean 

Custard craasi -as prepared according zo the following 



recipe. 

Glucose 100 g 

Sugar 700 

Wheat flour 100 

Com starch 100 

Chicken eggs 30 

Vanilla flavoring q.s. 

Milk 2 1 

Hexose oxidase 100 zzg 

Egg aibunin lysozyne 50 r*g 



This product and another product prepared without 
addition of hexose oxidase and egg albumin iysozyne were 
compared by organoleptic test and by bacteria count. 

The results are shown in Table 3 . 
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CLAIM 

A method for preservation and qualify improvement of a. 
"food, characterized by adding an oxidor eduction enzycie and a 
bacteriolytic er.zycie to the food. 



